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Abstract Text - ABTX (1) : 

A heads-up display device for a vehicle including a 
holographic projection 

optical system constituted by a transmissive holographic 
optical element and a 

holographic combiner constituted by a reflective 
holographic optical element^ 

capable of reducing the number of constituting elements 
thereof and^ thus, the 

total volume thereof. With the reduced volume, the 
holographic projection 

optical system is rotatable totally by use of a drive 
motor. By virtue of the 

rotatable construction of the holographic projection 
optical system, a driver 

can adjust properly the position of a reflected image 

indicative of various 

information projected onto the windshield of the vehicle, 
depending on the 

position of his eyes. A position sensor is provided for 
sensing the rotation 

of the holographic projection optical system beyond a 
predetermined range 

corresponding to a variation range of the position of 
driver's eyes. When the 

position sensor senses the rotation of the holographic 
projection optical 

system beyond the predetermined range, a power cut-off 
element cuts off the 

drive power from the drive motor transmitted to the 
holographic projection 

optical system. Since various information can be 
displayed on the windshield 

of the vehicle, the driver can drive the vehicle safely 
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us -PAT-NO: 



6393133 



DOCUMENT- IDENTIFIER: 



US 6393133 Bl 



TITLE: 



Method and system for controlling 



a vehicular system 



based on occupancy of the vehicle 



KWIC 



US Patent No, - PN (1) : 
6393133 



Brief Summary Text - BSTX (33) : 

The applications for this technology are numerous as 
described in the 

copending patent applications listed above. They 
include: (i) the monitoring 

of the occupant for safety purposes to prevent airbag 
deployment induced 

injuries, (ii) the locating of the eyes of the occupant 
to permit automatic 

adjustment of the rear view mirror (s), (iii) the location 
of the seat to place 

the eyes at the proper position to eliminate the parallax 
in a heads -up display 

in night vision systems, (iv) the location of the ears of 
the occupant for 

optimum adjustment of the entertainment system, (v) the 
identification of the 

occupant for security reasons, (vi) the determination of 
obstructions in the 

path of a closing door or window, (vii) the determination 
of the position of 

the occupant's shoulder so that the seat belt anchorage 
point can be adjusted 

for the best protection of the occupant, (viii) the 
determination of the 

position of the rear of the occupants head so that the 
headrest can be adjusted 

to minimize whiplash injuries in rear impacts, (ix) 
anticipatory crash sensing, 

(x) blind spot detection, (xi) smart headlight dimmers, 
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and many others. In 

fact, over forty products alone have been identified 
based on the ability to 

identify and monitor objects and parts thereof in the 
passenger compartment of 
an automobile or truck. 



Detailed Description Text - DETX (6) : 

An optical infrared transmitter and receiver assembly 
is shown generally at 

112 in FIG. IB and is mounted onto the instrument panel 
facing the windshield . 

Device 112, shown enlarged, comprises a source of 
infrared radiation, or 

another form of electromagnetic radiation, and a charge 
coupled device array 

(CCD array) of typically 160 pixels by 160 pixels. In 
this embodiment, the 

windshield is used to reflect the illumination light 
provided by the infrared 

radiation and also the light reflected back by the 
objects in the passenger 

compartment, in a manner similar to the " heads-up" 
di splay which is now being 

offered on several automobile models. The "heads-up" 
display, of course, is 

currently used only to display information to the driver 
and is not used to 

reflect light from the driver to a receiver. Once again, 
unless one of the 

distance measuring systems as described below is used, 
this system alone cannot 

be used to determine distances from the objects to the- 
sensor. Its main 

purpose is object identification and monitoring. 

Detailed Description Text - DETX (7) : 

Device 112 is actually about two cm. in diameter and 
is shown greatly 

enlarged in FIG. IB. Also, the reflection area on the 
windshield is 

considerably smaller than illustrated and special 
provisions are made to assure 

that this area of the windshield is flat and reflective 
as is done generally 
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when heads -up displays are used. 
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Brief Summary Text - BSTX (64) : 

The image comparison may entail inputting the images 
or a form thereof into 

a neural network which provides for each image of the 
interior of the passenger 

compartment, an index of a stored image that most closely 
matches the image of 

the interior of the passenger compartment. The index is 
thus utilized to 

locate stored information from the matched image 
including, inter alia, a locus 

of a point representative of the position of the chest of 
the person, a locus 

of a point representative of the position of the head of 
the person, one or 

both ears of the person, one or both eyes of the person 
and the mouth of the 

person. Moreover, the position of the person relative to 
at least one airbag 

or other occupant restraint system of the vehicle may be 
determined so that 

deployment of the airbag (s) or occupant restraint system 
is controlled based on 

the determined position of the person. It is also 
possible to obtain 

information about the location of the eyes of the person 
from the image 

comparison and adjust the position of one or more of the 
rear view mirrors 

based on the location of the eyes of the person. Also, 
the location of the 

eyes of the person may be obtained such that an external 
light source may be 
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filtered by darkening the windshield of the vehicle at 
selective locations 

based on the location of the eyes of the person. 
Further, the location of the 

cars of the person may be obtained such that a noise 
cancellation system in the 

vehicle is operated based on the location the ears of the 
person. The location 

of the mouth of the person may be used to direct a 
directional microphone in 
the vehicle. 
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Detailed Description Text - DETX (9) : 

Seated in a comfortable flying position within the 
cockpit of the aircraft, 

the pilot manipulates a control device that moves the 
location on the 

windshield 108 on which the heads -up display projector 
110 illuminates the 

projection point 106. In other words, the pilot moves 
the projection point 106 

onto any desired location on the windshield 108, using 
the control device, 

which may be a simple joystick. Other control devices 
include voice- or other 

touch-activated devices or systems. The pilot then moves 
the projection point 

106 until the calibration point 104 is obscured by the 
projection point. In 

one embodiment, the heads-up display projector 110 then 
creates a small circle 

apparently enclosing the calibration point 104. In 
another embodiment, the 

heads-up display projector 110 then creates an icon or 
other image obstructing 

the pilot's view of the calibration point 104. 
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Detail Description Paragraph - DETX (13) : 

[0022] Another way to obtain the driver's viewpoint is 
to have the driver 

manually indicate the viewpoint to the processor. For 
example, a touchpad can 

be used to obtain the driver's height, or seated height. 
Another approach is 

to use feedback where a mark is displayed on a display 
screen (e.g., the 

display screen on the windshield post) and is moved until 
the user indicates 

that the mark is at viewpoint height. The user can use 
an emitting probe and 

position sensors can be used to detect the probe position 
when the user 

indicates that the position is coincident with the user's 
eyes. For example, 

an infrared, radio-frequency, acoustic, or other emitter 
or reflector can be 

used as the probe and sensor information from one or more 
sensors can detect 

the emitted or reflected signals. Triangulation can be 
used with two or more 

sensors to more accurately determine the viewpoint 
position. 
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Detailed Description Text - DETX (6) : 

Interface 102a includes a conventional liquid crystal 
display screen 209, 

and LCD driver (not shown) for processor 105 to control 
the display on screen 

209. Interface 102a also incorporates well-known 
touch-screen circuitry (not 

shown) connected to touch screen interface 104a in FIG. 
1. With this 

circuitry, the user can interact with processor 105 by, 
say, touching a 

displayed option on screen 209. Through interface 104a, 
processor 105 receives 

from the touch screen circuitry a signal identifying the 
location on screen 209 

where it has been touched. If such a location matches 
the predetermined 

location of one of the displayed options, processor 105 
determines that that 

option has been selected. With such touch -screen and 
displayed option 

selection capabilities, through AUTO DIRECTOR interface 
102a, the user is able 

to obtain information on and control selectable functions 
of the automobile 

such as the instrument panel, navigation function, mobile 
phone, radio/CD 

player, locks, mirrors, windows, driver's seat adjustment 
control, climate 

control, windshield wipers, cruise control, lights, 
security function, 

steering, ride control, engine and transmission. 
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Abstract Text - ABTX (1): 

A vehicular display system can project optical images 
onto different areas 

on a front windshield in accordance with the effective 
height of a driver's 

eyes. The display system includes an image source and a 
mirror, either of 

which can be tilted manually and/or automatically. The 
mirror reflecting an 

image from the image source onto the inside of the 
windshield at an angle 

suitable for reflection toward the driver's eyes and at a 
height on the 

windshield fully within the driver's field of view. An 
electrically controlled 

seat can provide seat position and inclination signals 
for use in automatically 

adjusting the display height. In addition, a memory may 
hold manually entered 

display-height information to expedite readjustment of 
the display height in 

cases where more than one driver uses the vehicle. 

Detailed Description Text - DETX (7) : 

Assuming the driver's eye point lies at the point 7, 
the driver's field of 

view expands as illustrated by the broken lines in FIG. 
1. At this time, the 

mirror angle is to be adjusted at the position 
illustrated by the solid lines 

in FIG. 1. This moves the virtual lens position to the 
point 3' -A. At this 

mirror angle position, the axis of the image containing 
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light reflects from the 

point A on the windshield 1 toward the driver's eye 7. 

Detailed Description Text - DETX (9) : 

In this case, the angle of the total reflection mirror 
2 can be manually 

adjusted by means of the manually operable image position 

selector switch 9. 

The point of reflection of the image beam from the front 
windshield is shifted 

to the point B in order to shift the axis of the beam 
into alignment with the 

driver's eye point 7'. The virtual lens is thus moved to 
the position 3 ' -B to 

allow the entire image to be seen from the eye point 7'. 

Claims Text - CLTX (5) : 

a controller for driving the motor of the display 
position adjusting means 

to vary an inclination of an optical axis of the optical 
system with respect to 

the deflecting means, to allow an entire portion of the 
display virtual image 

in front of the front windshield to be visible' to the 
driver when the driver's 
eye point changes. 

Claims Text - CLTX (8) : 

4. The display system as set forth in claim 1, 
wherein said controller 

includes memory means for storing image beam orientation 
data corresponding to 

a position of the driver's eye point and wherein said 
controller automatically 

adjusts said display position adjusting means to adjust 
the direction of said 

image - forming light beam deflected by said front 
windshield, in accordance with 
said data. 



Claims Text - CLTX (26) : 

a display position adjusting means, associated with 
the optical system, for 
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changing the angle of the optical system thereby to 
change an angle of 

incidence of the image- forming light beam on the front 
windshield^ the display 

position adjusting means including a motor for tilting 

the optical system with 

respect to the deflecting means; and 

Claims Text - CLTX (27) : 

a controller for driving the motor of the di splay 
position adjusting means 

to vary an inclination of an optical axis of the optical 
system with respect to 

the deflecting means, to allow an entire portion of the 
display virtual image 

in front of the front windshield to be visible to the 
driver when the driver's 
eye point changes. 

Claims Text - CLTX (30) : 

22. The display system as set forth in claim 19, 
wherein the controller 

includes memory means for storing image beam orientation 
data corresponding to 

a position of the driver's eye point and wherein the 
controller automatically 

adjusts the display position adjusting means to adjust 
the direction of said 

image - forming light beam deflected by the front 
windshield, in accordance with 
the data. 



Claims Text - CLTX (34) : 

a display position adjusting means, associated with 
the optical system, for 

changing the angle of the optical system, thereby to 
change an angle of 

incidence of the image-forming light beam on the front 
windshield, the display 

position adjusting means including a motor for tilting 

the optical system with 

respect to the deflecting means. 
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Detailed Description Text - DETX (15) : 

Computing unit 300 also includes a display adapter 
322, which is connected 

to display 324. In the depicted example, this display is 
a touch screen 

display. Alternatively or in addition to a touch screen 
display, display 324 

also -may employ a heads-up display projected onto the 
windshield of the 

automobile. Computing unit 300 also includes a 
microphone 328 and a speaker 

330 to provide a driver with an ability to enter commands 
and receive responses 

through speech I/O 32 6 without having to divert the 
driver's attention away 

from the road, or without the driver having to remove the 
driver's hands from 
the steering wheel. 
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